1123 BROADWAY 


NEW YORK 


4 i ‘ 


NEW YORK GENERAL POST-OFFICE, EIGHTH AVENUE AND 32D ST., NEW YORK. 


Heating and Ventilating Details the New York 
General Post-Office 


the opposite side Eighth Ave- 
nue, directly across from the New York 
passenger station the Pennsylvania 
Railroad, stands, almost completed 
condition, the building which be- 
come New York’s general post-office. 

The edifice constructed Milford 
granite and possesses massive and im- 
posing exterior. will probably 
for occupancy early 1913, 
which time large part the business 
that now handled the present old 
post-office City Hall Square will 
transferred this new location. 

The building was designed McKim, 
Mead White, New York, and divi- 
ded the ground floor into wide cor- 
ridor for public use, located just back 
the front collonade, while the rear 
this corridor and the basement, the 
space mainly used for the sorting 


mail. Behind the building private 
driveway where mail wagons can drive 
and load unload their contents un- 
hampered and without interfering with 
the street traffic. The entire structure 
down the Pennsylvania Railroad 
tracks (which run directly 
building) with mail platforms and lifts 
for loading and unloading the mail from 
the trains. 

account the extent the heat- 
ing and ventilating system for 
building, the illustrations given are de- 
voted details the plant. 

General Arrangements. 

The heating system designed 
warm the east foyer, pavilions and main 
workroom under the court skylight 
the first floor, together with the east 
rooms and pavilions the second and 
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third floors, indirect the bal- 
the building heated direct 
radiation. Steam used supply all 
indirect radiation and the direct heating 
between the glass roofs the court; all 
ihe other direct radiation supplied 
kot water. 

The warming the air for ventila- 
tion purposes accomplished means 
two groups heaters, each which 
composed primary and secondary 
heater, between which placed air 
washer. Each group heaters con- 
nected two fans which draw the air 
through the fresh air intakes and pro- 


FIG. 1—ONE THE HEATER GROUPS, 


pel through the distributing ducts 
the various points desired. general ar- 
rangement one group 
herewith (Fig. 1). 

For purposes indirect heating, 
the ventilating air reheated 
passes through the ducts tertiary 
third heaters, one which pro- 
vided for the first floor foyer and pavil- 
ions, two for the second and third story 
east rooms and pavilions, and fifteen for 
the first floor court enclosure, work- 
room. These tertiary heaters are shown 
plan and elevation Figs. and 

The discharge the vitiated air ef- 
fected special fans which remove the 
air from the east foyer and discharge 
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into the east basement, discharging the 
air from the basement outboard. The 
discharge air from the court outboard 
accomplished fans the monitor 


roof and also auxiliary 
charging air from the court the 
building platform space. general, the 
ventilation the remainder the 


building (except the toilet room) pro- 
vided for collecting vertical flues 
sheet metal, which are located the 
outside and court walls and which dis- 
charge air from all rooms 
ments (not otherwise provided for) into 
the attic space, whence driven out- 
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COMPOSED PRIMARY AND SECONDARY 
HEATERS, AIR WASHER AND FANS. 


board two groups fans. The 
rangement typical group air and 
exhaust ducts shown Fig. The 
toilet room venting largely cared for 
vents the fixtures which are con- 
nected exclusive collecting pipes that 
which discharges the air outside. lay- 


out one the basement fan rooms, 


typical skylight ventilating fan shown 
Fig. 
Steam Supply. 

The steam supply furnished tem- 
porarily the New York 
which turn buys from the 
vania Station service plant from one 
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PLAN VIEW TERTIARY COILS. 


ELEVATION TERTIARY HEATER. 
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Floor 


FIG. ARRANGEMENT VENT AND FRESH AIR FLUES AROUND COL- 
UMNS. 
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their station lines. the intention, 
however, for the Edison Co. build 
power plant for this work the near 
future. 

primary reducing valve installed 
the 8-in. high pressure steam main, 
where enters the building which im- 
mediately cuts the pressure down 
per sq. in. and each the steam 
pressure branch mains placed sec- 
ondary reducing valve which lowers the 
branches consist the supplies the 
primary and secondary heaters, the sup- 
ply the fifteen tertiary heaters beneath 
the court, the tertiary heater for the 
foyer, the tertiary heaters for Fans No. 
and No. the supply the hot water 
generators and the supply the skylight 
coils. The reducing valves 
equipped with alarm whistles the low 
pressure side combined with pop safety 
valve. 

The steam supplies the skylight 
coils are run the under skylight space 
through air ways about the columns 
the court and are connected branch 
runouts having diaphragm valves and 
thermostatic control. 

Throughout the piping system expan- 
sion both steam and hot water lines 
provided for expansion loops far 
posible, and all pipe was cut such 
length produce tensile stress 
the pipe (when erected cold) equal 
the compressive stress produced (when 
hot) under conditions maximum serv- 
ice. 

The overhead 
piping designed for open drainage 
service, having (for this purpose the 
ends all runs and 
about ft. throughout the length the 
return runs) tee fittings for pipe 
with the center top outlet 
each these outlets inserted 
vertical pipe about ins. 
with swing check the top, which 
opens inward and has the tongue hang- 
ing perpendicularly when free. This 
the purpose admitting air fol- 
low and break any flow 
thus preventing hammering 
and also all outward flow. 

Condensation returns are run into 
receiving tank in. diameter and 
in. long, have in. thick boiler iron 


shell and wrought-iron concave 
head. 

The two discharge pumps are the 
volute pattern with in. discharge noz- 
zles, running 1200 and driven 
pumps and motors mounted single 
cast-iron bed plate set 
foundation. 

The 2-in. vapor pipe the 
receiving tank run through con- 
denser consisting cast iron tank 
ins. diameter and ins. long with 
flanged ends and bolted convex head 
plates, one which bored the bot- 
tom for 5-in. cold water infeed con- 
nection and the other the top for 
similar size tempered water outlet. In- 
side this tank placed trombone 
coil heavy 1-in. copper pipes, and the 
tank suspended horizontal po- 
sition above the receiving tank that the 
branch manifolds are horizontal po- 
sition. The 2-in. vapor line run into 
the lower manifold top forcing the vapor 
through the coil and out the top man- 
ifold top the pipe leading the at- 
mosphere. The top the condenser 
shell air vented and 12-in. drain 
pipe connected the bottom. The 
cooling water used the cold water 
supply its way the hot water ser- 
vice heaters. 

Direct Hot Water System. 


The hot water radiation supplied 
two hot water generators, heated 
steam, and each generator connected 
the discharge centrifugal circu- 
lating pump. From these pumps and 
generators, the heated supply carried 
the attic where distributed 
horizontally the vertical drops which 
are carried down the inner faces the 
outside and court walls connecting 
the hot water radiators required, the 


returns being continued down 


the basement where they are con- 
nected the suction sides their re- 
spective circulating pumps repeat the 
cycle movement. Figs. 10, 
and give the various methods em- 
ployed for radiator connections used 
the different portions the building. 
The two hot water generators are 
both identical size and description, 
each having capacity heating 40,000 
gals. water from 180° 200° 
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FIG. 5.—PLAN VIEW BASEMENT FAN ROOM NO. 


/st Floor 


Basement 


FIG. 6.—ELEVATION BASEMENT FAN ROOM NO. 
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7.—TYPICAL 
SKYLIGHT VENTILATING FANS. 


when furnished with steam lbs. 
pressure. They are vertical type, 
with cast-iron shell serving steam 
chamber inside which are placed pure 
copper tubes through which the water 
circulated. Approximately these heaters 
are ft. high over all, about ins. 
diameter, and each contains 400 
sq. ft. copper tubing exposed the 
steam surfaces. 

These generators have 8-in. opening 
near the top for steam (with 8-in. 
5-in. reducing flanged nozzle) and 
2-in. condensation drip connection near 
the bottom. The water inlets and out- 
lets are made with 7-in. 5-in. reducing 
flanged nozzles. Safety valves are pro- 
vided for excessive steam pressure re- 
lief, and 5-in. diaphragm valves are in- 
serted the steam supply lines. 

The turbine circulation pumps have 
capacity each 700 gals. per minute, 
against total friction head ft. 
and have the discharge ends connected 
the inlets the hot water generator. 
These pumps are motor driven 
through 
flexible couplings. Both the pumps and 
motors are set concrete foundations, 
reinforced with three 6-in. I-beams set 
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mid-vertical position and 
right angles the floor beams, 
cover and bear three the structural 
beams, thus dividing the load between 
them, and the foundations are raised 
pump discharge the same elevation 
the inlet into the hot water genera- 
tors. 

general, the hot water piping 
graded that the air travel uninter- 
rupted any obstruction except radi- 
ators the entire run from the lowest 
points the basement the highest 
point the attic. The main hot water 
riser and all the drops are securely an- 
chored the middle point, 
make the expansion both upward and 
downward. 

The feed drops the hot water sys- 
tem are made with branch tee 
the top, the connecting with the branch 
main, the lower tap connecting with the, 
drop and the upper tap closed with 
plug which inserted air valve. 
The drops are valved both the top 
and the bottom. 

All the radiators used for direct heat- 
ing are American Radiator Co. make, 
and are the water pattern. 

expansion tank having storage 
capacity about cu. ft. connected 
the hot water heating system. This 
tank built 2-in. hard pine 
reinforced with rods and stays, and 
lined with oz. sheet copper, with 
locked and soldered points. The copper 
lining extended above the top the 
tank, there turned over and tacked 
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FIG. BASEMENT RADIATOR 
CONNECTIONS, NORTH AND SOUTH. 
WALLS. 
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FIG. 11.—TYPICAL RADIATOR CONNECTIONS, OUTSIDE 


FIG. RADIATOR CONNECTIONS, ATTIC WEST WALL. 

FIG. RADIATOR CONNECTIONS, ATTIC NORTH AND SOUTH 

PLAN. 
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the outside planking. The tank sup- 
ported 4-in. I-beams, which are 
turn carried two 8-in. I-beams sup- 
ported the roof trusses. 2-in. ex- 
pansion pipe without valves run from 
the 8-in. chilled water return main (near 
the suction end the centrifugal pumps) 
the bottom the expansion tank 
where heavy copper wire mesh 
basket screen placed. The overflow 
consists pipe brought into the 
bottom the tank and terminated 
6-in. oz. copper funnel with wired 
rim located bring its upper edge 
ins. below the top the tank. 

altitude gauge located the hot 


WALL RADIATOR CONNECTIONS 


drains the south air washing tank (dis- 
cussed further on) with valve allow 
the draining the hot water system 
whenever desired. The drains from the 
hot water generators, primary, secondary 
and tertiary heaters are also run into 
this drain pipe, with the neces- 
sary valves allow drainage any 
these pleasure. 
Valves. 

Air valves are installed the ex- 
tremities all steam mains; these being 
specially large type insure quick 
and sure action air relief. These 
valves are vent-connected into the open 
returns, finally reaching the receiving 


EAST 


AND WEST WALL, 


MEZZANINE. 


water generator room and connected 
direct with the expansion tank 
in. pipe. 

The water supply keep the hot water 
system filled ins. size and 
brought from the house tank through 
centrifugal pump located near the 
expansion tank and operated 
delivering the water into the ex- 
pansion tank through 2-in. pipe with 
perforated holes and extended 
along one entire side the tank. The 
operation the motor and pump con- 
trolled float switch adjusted 
start the motor when the water falls 
within ins. the bottom the 
tank and stop when rises within 
ins. the top. 

Drainage for the hot water system 
in. pipe into the lowest point the main 
return, this pipe being run the suction 
end the 2-in. centrifugal pump which 


tank. The main returns from the 
primary and secondary heaters are also 
similarly vented. The water mains 
the attic are vented through 2-in. inlet 
automatic lever and float air trap with 
copper floats and having air 
vent pipe carried for discharge into the 
expansion tank. 

The basement radiators are connected 
shown Fig. and where indicated 
feed from three-way cock valve open 
flow-way pattern. 


Fans. 

There are fans all. Those fur- 
nished the Massachusetts Fan Co., 
Watertown, Mass., are follows: 

Nos. are 90-in. full-housing 
steel-plate fans and have capacity 
75,000 cu. ft. air per minute 

No. 5.—160-in. full-housing steel-plate 
fan. Capacity, 35,000 cu. ft. 170 
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No. 6.—160-in. full-housing fan. Ca- 
pacity, 30,000 cu. ft. 150 

steel-plate fans. Capacity each, 100,000 
cu. ft., air per minute 303 

Fans No. No. inclusive were 
furnished Howard Morse, Manu- 
facturers the Blackman fans, New 
York. 

Nos. and 23. No. squirrel cage 
fans. Capacity each, 35,000 cu. ft. air 

No. 24. No. squirrel cage fan. 
Capacity, 12,500 cu. ft. 350 

No. 25. No. squirrel cage fan. 

Capacity, 950 cu. ft. 425 
Nos. 26, and 28. No. squirrel 
cage fans. Capacity each, 1300, 1740 
and 1520 cu. ft. air speeds 1000 

No. 29. No. squirrel cage fan. 
Capacity, 1900 cu. ft. 900 

Nos. and 31. No. squirrel cage 
fans. Capacity each, 3800 cu. ft. air 

The motors for all these fans were 
furnished the Electric and 
Manufacturing Co., New York. 

There are about the larger duct 
dampers which are pneumatically con- 
trolled, while most the other dampers 
are rand set. 

Temperature Control. 

Temperature control provided for 
the air passing through the primary, sec- 
ondary and tertiary heaters and for the 
heating surface between the upper and 
lower glazing the court skylight. 

For this purpose there are used two 


Building Heated 


Heating building means steam 
pipes embedded the concrete floor has 
chassis testing building the Moline Au- 
tomobile Co., Moline, The structure 
120 ft. long ft. wide, with door 
openings extending completely across the 
ends the building. 

The workmen are obliged frequently 
lie the floor making necessary re- 
pairs and adjustments and this account 
was desired keep the floor surface 
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electrically operated air pumps (each 
capable compressing cu. ft. air 


ins. and 62° F), air 
reservoir about gal. capacity 


and other necessary apparatus. There 
also telethermometer placed the hot 


Flow. 


FIG. MAKING JOINTS 
GALVANIZED IRON DUCTS WITH 
SQ. FT. MORE AREA. 


water generator room which indicates 
dial the temperature the air entering 
the intake shaft, the washer room, 
the tempered ducts between the sec- 
ondary and tertiary heaters, the up- 
takes for two the fans water the 
hot and chilled mains the direct heat- 
ing system, the air the main foyer, 
typical room the second floor east. 
This enables the operator keep touch 
with practically the entire heating and 
ventilating system without leaving the 
hot water generator room and gives im- 
mediate notice anything out the 
ordinary which affects the temperatures. 


Covering. 


The heating and ventilation this 
building was designed Marks 
and Woodwell, consulting engin- 
eers, New York, and being installed 
Baker, Smith Co., New York. 


Pipes Under Floor 


steam pipes, spaced in. cen- 
ters were laid in. below the surface 
the 6-in. floor slab. The concrete rein- 
forced locally against cracking, due the 
expansion the steam pipes, corru- 
gated, galvanized iron pipes inclosing the 
former. 

Below the floor slab, in. cinder fill 
are placed insulating material. 
stated that with only five small metal radi- 
ators additional, possible obtain 
deg. F., throughout the building. 
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Radiation Formula for House Heating 
SMITH. 


interesting formula, accompanied there cold space above be- 
tables constants, for use esti- low the room, the surface area the 
mating the required radiation for resi- floor, should multiplied 
dences, presented Charles constant the case may be, 
Smith, Cincinnati, O., the course per Table and the quotient added 
article the National Builder the previous total. 
the heating the modern home. 

The formula based one change 
air per hour living rooms and bed 
rooms three changes per hour 
halls. large living rooms 
lors, two air changes per hour, states, 
should provided for. Mr. 
formula follows: 

certain percentage for exposure 
accordance with the following diagram. 

the formula: 

net wall area. 

constant for different forms 
wall construction accordance with 
Table 

glass surface (full size win- 
dow openings). 

constant accordance with 
Table 
cubic contents room. 
number air changes per hour. 


Table 


FOR DIFFERET EXPOSURES. 
TABLE (K). 


brick frame, with differences tem- 


perature outdoor and indoor air 
Brick walls, lathed and plastered inside. 
All above walls lathed and plastered inside. 


TABLE (L). 


Double glass ..... 24.7 27.8 34.1 40.2 43.4 46.5 49.6 
Double window ...18.4 20.7 27.6 29.9 32.2 34.5 36.8 


| 

| 
| 
Heat losses through windows and skylights, with diff- 
erences temperature outdoor and indoor air 
: 
| 


Weight 
Air Raise 


Specific Heat Air, 0.2375. 


TABLE (T). 


130 


2.935 
2.665 
2.408 
2.161 
1.919 
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3.218 3.432 3.647 


2.608 2.809 


2.111 2.302 


Heat losses through ceilings and 
floors (the space above considered 40° 
F., with differences 


21.7 24.8 
6.3 7.2 
9.1 10.4 


Initial per 1Cu.Ft required raise cu. ft. air from initial temperature 
—20 0.0903 0.0214 1.716 1.931 2.145 2.36 2.575 2.789 3.004 
0.0209 1.468 1.677 1.887 2.096 2.305 2.516 2.725 
0.0863 0.0205 1.23 1.845 2.05 2.255 2.46 
0.0200 1.003 1.204 1.405 1.605 1.806 2.006 2.207 
0.0196 0.786 0.982 1.179 1.375 1.572 1.768 1.964 
0.0192 0.576 0.768 0.960 1.152 1.344 1.536 1.727 
and below 35° 
temperature 
Ceilings. 
9.3 12.4 
Lathed and plastered, double floors........ 2.7 3.6 4.5 
Lathed and plastered, single floors......... 3.9 6.5 
Floors. 
Single, lathed and plastered................ 3.9 6.5 
4.7 6.2 7.8 
Double, lathed and plastered............... 2.7 3.6 4.5 


TABLE 5—ACTUAL VELOCITY AIR FLUE FEET PER 


Flue 
Ft. 


Temperature Flue Above 


NATURAL DRAFT. 


101 


973 1022 1071 1116 
972 1029 1080 1134 1188 


100 


That External Air, Deg. 


110 


120 130 140 150 


118 


965 1012 1060 


958 
008 
108 


1044 1083 
1148 1185 


1155 1196 1248 
1233 1276 1325 


5.. 108 120 135 151 168 183 198 213 228 243 254 264 275 285 299 
10.. 108 133 153 198 216 247 266 288 308 326 342 358 374 388 404 419 
15.. 132 162 189 210 231 264 297 326 354 379 393 420 438 456 474 492 513 
20..108 153 189 216 243 264 306 342 376 409 435 460 483 504 525 547 569 594 
25..120 171 213 243 270 297 337 384 414 444 475 507 540 564 588 613 638 663 
30..132 189 234 264 297 324 372 420 460 498 533 565 594 620 647 673 700 726 
35..144 204 252 285 321 351 402 453 489 525 561 597 639 669 698 726 755 783 
40..153 219 267 306 342 375 429 483 532 576 616 652 684 717 750 780 809 838 
45..162 231 282 324 363 399 456 513 564 610 652 690 724 759 794 829 864 887 
50..171 243 297 342 383 419 482 541 595 644 688 728 765 801 837 873 908 937 
60..189 264 324 373 420 461 529 594 650 703 751 795 835 876 919 994 1028 
70..204 285 351 408 456 495 569 637 698 756 815 856 900 936 
80..219 306 375 435 485 530 608 687 747 809 866 

90..231 325 399 459 516 564 645 729 794 859 
100..243 342 420 486 530 594 680 768 842 910 


THE HEATING AND VENTILATING MAGAZINE 


Downward Ventilation Rockford, School House* 


BEEry. 


The system heating and ventila- 
tion for the Hall School Building, Rock- 
ford, Ill., was designed and installed 
under the supervision the author last 
summer, and has operation since 
the beginning the last school year. 
view the generally accepted theories 
heating and the revolutionary ten- 
dencies the method designed the 
author, together with what appears 
first thought freaky arrange- 
ment, desires make brief ex- 
planation, believing will help con- 
vey clearer understanding the 
theory which this method, which will 
referred hereinafter the new 
method, operates. Incidentally, has 
applied for patent the system. 

*Read the annual meeting the Ameri- 


Society Heating and Ventilating Engi- 
neers. 


the author’s experience, based for 
the most part practice and observa- 
tion became impressed with the im- 
portance saving, possible, the great 
heat losses frequently found fan-blast 
heating and ventilation, which seemed 
him not only waste, but actually 
handicap good results. With the 
knowledge that air lower temperature 
and greater density always finds posi- 
tion the floor, and that higher tem- 
peratures prevail the ceiling, 
reasoned that, the temperature near 
the ceiling could controlled some 
means other than the ventilating appa- 
ratus, the air customarily high tem- 
perature near the ceiling could 
held minimum difference tem- 
perature between the floor and the ceil- 
ing, and this way beneficial influence 
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HEATING 


FIRST FLOOR PLAN THE ROCKFORD SCHOOLHOUSE. 


could produced the results ob- 
tained from the ventilating apparatus. 

With this basis for his theory 
arranged, January 1912, regu- 
lar school room, referred hereafter 
room No. for experimental work 
other rooms the building were operat- 
ing general practice. This was 
the first season for the heating and ven- 
tilating system, and was giving good 
results. 

Room No. which the north- 
west corner the first floor, the cold- 
est room the building. Room No. 
the second floor, directly over room 
No. and exact duplicate it. 
Each these rooms ft. ft., 
with ceilings ft. in. high. Each 


has 100 sq. ft. glass exposure facing 
the west, and sq. ft. glass exposure 
All windows are pro- 


facing the north. 


tected with wood 
strips. These two rooms were operated 
the remainder the heating season, and 
more less careful observations 
their operation noted. 

During the early part January 
comparative test was made the tem- 
perature room No. (the new 
method) and room No. (the regula- 
tion method), with sq. ft. wall 
radiation the northwest corner. The 
air delivery the rooms was 1,544 
1,560 cu. ft. per minute, measured 
the exits. Twelve temperature read- 
ings were taken 5-min. intervals 
each corner both rooms. Twelve 
readings the temperature the en- 
tering air were also taken 5-min. in- 
tervals. The outside temperature the 
time the first reading was below 
zero and the time the last read- 
ing below zero extremely 
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cold west wind, estimated 
miles per hour, was blowing. The max- 
and minimum temperature, Fah- 
renheit, the twelve readings taken 
are given the accompanying Table 
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building isolated from any influence 
conditions rooms Nos. and The 
relative humidity readings room No. 
showed 63%, and room No. 
54%. 


TABLE AND MINIMUM ROOM TEMPERATURES DUR- 
ING COMPARATIVE TESTS, DEG. 


Northwest 
Room Number Corner 


The temperature the entering air 
per twelve readings, expressed de- 
grees F., 5-min. intervals, are given 
the accompanying Table 11: 


TABLE 


Readings. 


simple device for humidifying 
located between the tempering stacks 
and the fan inlet, and controlled 


PLAN THE 


Northeast Southeast Southwest 
Corner. Corner. Corner. 
71-70 70-68 69-67 
70-68 69-66 69-64 


Observations the relative time re- 
quired heat room No. and room 
No. 68° were taken, with heat 
turned on, 7.30 o’clock, 


AIR DURING TEST, DEG. 


From the accompanying Table III, 
giving the data compiled from these ob- 
servations, will seen there was 


ATTIC THE ROCKFORD SCHOOLHOUSE. 
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TABLE OBSERVATIONS HEATING ROOMS 68° 


Initial 
Temperature, 
Deg. 


difficulty was encountered oper- 
ating room No. with the same appa- 
ratus while meeting the requirements 
the remainder the building. With 
the encouraging ‘results obtained the 
Hall School was equipped. throughout, 
during the summer 1912, with the 
new method, and has been operation 
since September 1912. 


HALL SCHOOL 


The Hall School building brick, 
with wood floor construction, two stor- 
ies height, with full basement. 
contains five regular school rooms 
each the two floors, with wardrobes, 
rooms, principal’s office, and 
corridors. The contents above the base- 
ment comprise 124,500 cu. ft. The 
building has pitched roof with asbestos 
slate covering. One room the base- 
ment used for the mechanical equip- 
ment. The power-house isolated and 
constructed mostly below grade. 
communicates with the mechanical 
equipment room the basement 
concrete tunnel ft. wide, ft. in. 
height, and ft. long. 

The mechanical equipment comprises 
multivane No. fan, direct connected 
side crank engine, and operates 
All radiation and Vento 
blast coils are operated the Webster 
system vacuum heating. Johnson 
Service temperature regulation with 
intermediate control used each 
All galvanized ducts from the 
plenum chamber regulation de- 
sign, with the exception having been 
run points where was possible 
take air delivery into the rooms from 
the front end same. 

Each the tem school rooms 
equipped follows: coil consisting 
about three pipes extends en- 
tirely around the room approximately 
ft. from the exposed walls and ft. 
from the inside walls. These pipes are 
suspended special hangers in. 
below the ceiling, accom- 
panying illustration. These coils are 
supplied individually riser 


Rise, Time 
Deg. Time. Required. 


from the main the basement. The 
riser equipped with modulation valve 
about in. above the floor, which gives 
slight offset. single return takes 
care the two coils series from the 
first and second floors, respectively. 

galvanized-iron duct, 14x28 in., ex- 
tends from the connection with the 
flues from the basement point 
tral over the seating section the 
room, from which the air delivered 
the room through especially con- 
structed diffuser, which 
velocity and directs the fresh air out 
all directions over the breathing zone. 
This diffuser located height 
admit the air for ventilation the 
room just below the stratum the air 
the ceiling, which holding uni- 
form density contact with the direct 
radiation. 

The foul-air exits the first floor 
are the floor line the four corners 
the room, and are faced with sheet 
metal frames and louvers, shown 
accompanying illustration. The air 
discharges through these into vertical 
galvanized pipes, in. diameter, 
which extend upward through the sec- 
ond floor. 

The foul-air exits the second floor 
are located the same the lower 
flcor, and connect with the foul-air, 
12-in. round pipes from below, increased 
in. diameter. These vent pipes 
lead the attic, where they are gathered 
groups, and discharge the outer 
atmosphere. The sizes these vent 
pipes were simply increased 
ples the cross sectional area, the in- 
the use this method maintain 
sufficient static pressure the rooms. 
All galvanized vent pipes below the 
attic are lathed and plastered the out- 
side. Only the exit frames are visible. 

The principles which this new 
method heating and ventilating oper- 
ates are follows: 

The direct radiation the ceiling 
the real vanguard the heating agent 
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DETAILS AIR DIFFUSER AND VALVE 
CONNECTION CEILING COIL. 


for the room. The greater percentage 
heat loss prevented close con- 
tact with the part the room which 
most difficult control, and kept 
down the minimum difference 
temperature between the floor and the 
ceiling. warm-air stratum the ceil- 
ing remains uniform temperature and 
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and always slightly lower 


temperature than the air the ceiling. 
This leaves narrow range for varia- 
tion temperature ventilating air 
complete further the fine art tem- 
perature control. 

The air for ventilation directed over 
the floor area the room and in- 
creasing density the moment 
discharge, with the result that falls 
the floor the forces mechani- 
cal energy are exhausted. arriving 
the breathing zone, gravity plus 
static pressure forces the air out the 
room the floor line, producing move- 
ment air downward velocity 
approximately ft. per minute, with 
positive absence lateral drafts air 
currents. This condition not dis- 
turbed until below the top the exits, 
and even then there noticeable air 
movement over the floor, due the 
comparatively small exits drawing 


VIEW ONE THE ROOMS EQUIPPED WITH DIFFUSERS. 


density. This influences the tempera- 
ture the room below without the air 
descending the floor. The air for 
Vento stacks the basement, and enters 
the room through the diffuser, just be- 
low the warmer stratum air the 


large volume. vent screen con- 
tains 1.1 sq. ft. clear area, which equals 
4.4 sq. ft. for each room. 

The accompanying Table 
the velocity and delivery records all 
exits for ten readings taken after 
the system has been put operaticn. 
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TABLE IV.—RECORDS AIR VELOCITIES AND DELIVERIES 
VARIOUS EXITS. 
Cubic Feet Per Minute. 

Northwest Northeast Southeast Southwest Total. 

Room Number. Exit. Exit. Exit. Exit. Delivery. 
270 384 326 400 1,518 
390 394 396 350 1,683 
390 400 450 314 1,709 
332 354 460 446 
364 360 334 332 
434 428 448 366 
344 328 356 384 1,553 
412 336 370 282 1,590 


The following summary ob- 
servations made while this system has 
been operation: 

temperature 85° the ceil- 
ing has been found sufficient 
maximum. 

The temperature controlled within 
range F., all parts the 
room throughout the breathing zone. 

Air never enters the room above 
74° 

All rooms show absolute sense 
proportion and freshness. 

There noticeable effect the 
conditions the rooms caused the 
glass exposure, but tests show slightly 
higher rapidity downward movement 
the air surface several inches from 
the glass. 

The air distribution positive and 
under normal school-room 
the aerial envelope around 
vidual moving downward and does 
not come contact with that an- 
other but discharged from the room 
without rising again the breathing 
zone. 

There entire absence drafts 
currents, and the cold surface 
desks and furniture does not contrast 
against high temperatures atmos- 
phere surrounding them, often 
complained other systems. 

During the week December tests 
were conducted the school authorities 
determine the efficiency this sys- 
tem. The temperature 
68°, and the humidity 58%. 


existed, live steam was introduced into 
the room through the diffuser the ven- 
tilating system. The steam distributed 
equally throughout the room and drop- 


ped gradually toward the floor, like 
blanket, until reached the level the 
exits through which escaped. An- 
other test comprised the suspending 
large number strings about the 
room with small pieces paper attached 
the end each. The absence any 
swaying these pieces paper showed 
that there were cross currents gen- 
erated the ventilating system. 

Some observations have been made 
the amount leakage. Readings 
static pressures were taken with 
son’s differential draft gauge, which, 
being balanced zero outside the 
building, showed 0.03 in. pressure when 
connected with the inside the room. 
All windows are provided with grooved 
weather strips, and are more than ordi- 
narily tight, yet all these tests where 
steam was turned into the room showed 
decided leakage outward, particularly 


VIEW ROOM VENT OPENING. 
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between the meeting rails the sash, 
which were purposely slightly 
open allow chance observe 
leakage was inward outward. 

Economy operation evident, but 
yet effort has been made, de- 
termine any facts comparative sav- 
ing. The studies this method are in- 
complete this time, owing not 
ing the time opportunity continue 
uninterrupted study. 

The consensus opinion with the 
members the Board Education 
that the installation Hall School 
decided success. Teachers are enthu- 


point where the same would have any 
undesirable influence the room. 

brief description the means 
this end, contemplated theory 
follows: 

second air exit provided each 
corner the room the ceiling line, 
directly over exit floor. Exit floor 
and ceiling thus communicate gal- 
vanized iron pipe discharging out 
door atmosphere. Exits top and bot- 
tom are provided with pivoted louvres 
with shutter bars, which are cross-con 
nected between shutter bar top and 
bottom sets. small diaphram motor, 
operating air pressure from tempera- 


siastic. Pupils show signs rest- 
VIEW DURING STEAM TEST, SHOWING 


lessness toward the close the school: 


day. The school principal claims 

noticeable improvement the work 

done both teachers and pupils. 
ARRANGEMENT FOR FLUSHING ROOM. 


may interest submit the 
theoretical continuation the method, 
were desirable put the same into 
practice. That arrange thor- 
oughly flush rooms and thereby dis- 
charge the outside atmosphere any 
gases harmful nature that might raise 
out air breathing zone, and en- 
rich the stratum air the ceiling 


UNIFORM DOWNWARD DISTRIBUTION. 


ture control system keeps lower exit 
open and top exit closed when rooms 
are occupied and wentilation with air 
distribution desired. operating 
simple three way cock air line 
apparatus room, the bottom exit 
closed and the top exit opened which 
clears the room air ceiling thereby 
thoroughly flushing out the room and 
giving entire new air content. 

The writer holds the belief that the 
impure gases resulting from expired air 
are for the most part passed out room 
‘with outgoing air, with the system in- 
stalled Hall School. However, be- 
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fore the close the heating season 
systematic observations will made 
fitting one room with the complete ar- 
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theory and described herewith, permit- 
ting comparative observation between 
the rooms not arranged for daily flush- 
ing and the room arranged. 


The Design Indirect Heating Systems With Respect 
Maximum Economy and Operation* 


SHOWING THE RELATIONSHIP 


SURFACE, VELOCITY AND Cost 


THE RESISTANCE. 


Loss pressure due frictional re- 
sistance the passage air used for 
heating and ventilating purposes through 
heaters and piping conduits has re- 
ceived considerable attention the part 
many those directly interested 
this phase engineering. 

will the object this paper 
show that there definite relation be- 
tween the cost power and the cost 
the apparatus, and determine what 
ratio between these two factors will in- 
sure the lowest practical yearly outlay 
cover the cost power, well 
allowance the cost the installa- 
tion care for interest and deprecia- 
tion. may shown that, according 
present practice, the velocities used 
are entirely too high for economical re- 
sults. 

Although the present time have 
reliable data the rate heat trans- 
mission under various conditions and 
also the frictional resistance heat- 
ers different velocities, have 
rational basis for determining what 
velocities should used from the stand- 
point operating economy. 

present the practice assume 
fan pressures arbitrarily, at, say, 
oz., and proportion the apparatus 
accordingly, that the total pressure 
will not exceed the operating pressure 
the fan. This good engineering 
basis for obtaining results, without re- 
spect operating economy. 


FRICTIONAL RESISTANCE HEATERS 
BASIS FOR FIGURING EFFICIENCY. 


The frictional resistance various 
pipe heaters will not vary greatly, ex- 
cept may due difference the 


*From paper read before the American Society 
Heating and Ventilating Engineers, Jan. 
1913. 


spacing. Based experimental data 
the most efficient spacing staggered 
pipes seems where the distance 
between two consecutive pipes row 
exactly equal the diameter the 
pipe, shown the accompanying 
sketch. 

general the law seems hold that 
the rate heat transmission varies 
the frictional resistance the heater. 
The relative efficiency two heaters 
should based the rate heat 
transmission under 
ture conditions and with equal pressure 
losses forcing the air through the 
heater, and not upon the so-called ve- 
locity through the clear area, which 
more less hypothetical quantity. 

Any decrease the velocity the air 
through the heater means increase 
clear area with decreased rate 
transmission and consequent increase 
total surface required. also re- 
duces the friction and therefore the 
horse-power required the fan, with 
increase the size the fan and de- 
crease the size the motor. get 
the same heating effect the depth the 
heater must inversely proportioned 
the square root the total surface, 
directly, the square root the rate 
transmission determined the ve- 
locity. The horsepower and the pres- 
sure loss vary directly the seven- 
thirds power the velocity when the 
heater proportioned give the same 
temperature rise the same quantity 
air. (The formulas expressing these 
relationships, together with their deriva- 
tion, were included the complete pa- 

might well suggest this 
connection that increasing the surface 
the heater the use the additional 


: 
were 
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sections will not answer the purpose in- 
tended, this would increase the pres- 
sure and power required. The increase 
surface must obtained using 
larger sections with the greater clear 
area, handle the same amount 
air the reduced velocity, using the 
same temperature rise. 

The method already mentioned as- 
suming total pressure against which 
the fan operate and then pro- 
portion the various pressure losses 


Direction 


SPACING PIPES FAN HEATER. 


keep within this limit fails take into 
consideration the element power cost 
the fan. That this item more 
than secondary importance will 
shown, together with the relation the 


cost installation the subsequent. 


cost power. These are two items 
cost considered, and the relation 
between them will shown for various 
conditions. 


VELOCITY FOR MAXIMUM ECONOMY. 


Assuming static efficiency 40% 
for the fan—that is, 40% the brake 
horsepower consumed the fan usu- 
ally employed moving the air against 
static resistance—the 
quired due any resistance pressure 
drop through the heater will the pro- 
duct the air handled times the pres- 
sure drop expressed inches water 
times constant, 0.000405. Expressed 
formula this becomes 


The yearly cost for the power con- 
sumed overcoming the resistance will 
the product this horsepower times 
the yearly cost per horsepower. The 
yearly allowance the cost the in- 
stallation for the interest and deprecia- 
tion may varied according circum- 


Stances, the probable limits being 15% 
25% yearly for any ordinary installa- 
tion. will shown, these relations 
may expressed series formu- 
las and any specified case analyzed. 
Letting represent the total year 
cost power the fan, and the cost 
per horsepower year, will have 


Also letting represent the yearly 
charge for interest and depreciation, 
based the cost the heater, and 
the total square feet surface the 
heater, will have times the 
allowance per square foot for interest 
and depreciation. 

Letting and C,, the 1espective 
costs any assumed velocity, Va, 
through the clear area, and and 
the corresponding costs any .other 
velocity, have 


and 


) 


(Proofs these relationships were 
included the complete paper.) 
also have 


the assumed velocity also the 
most economical velocity, then 


and 
(=) 
Assuming then, that the chosen veloc- 


ity that which gives maximum econ- 
omy, have 


and 


=0.66 


0.286 
This means that for the most eco- 
nomical installation the yearly cost 
the power consumed overcoming the 


\ 
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friction the heater should 
the annual cost the heater; that is, 
annual interest and depreciation allow- 
ance based initial costs. 

may also see that the velocity 
through the clear area for the maximum 
economy independent the depth re- 
quired, temperature rise, the steam 
pressure. That is, increase the 
depth the heater give the greatest 
temperature rise evident that the 
cost power and the the heat- 
are each increased exactly the same 


Cost Power per Horse Power Year-Dollars 


2 4 6 8 10 
Periods Operation Months Hours day 
FIG. POWER PER HORSE 
POWER PER YEAR VARIOUS PRICES 
FOR POWER AND PERIODS OPERA- 
TION. 


proportion, since they both increase ex- 


actly proportion the increase the 
depth the heater. Hence the value 
remains unchanged. 


PRACTICAL APPLICATION. 


These relationships surface, veloc- 
ity and power cost, due the resistance, 
may best shown meaus spe- 
cific example, which the accompany- 
ing curves apply. Any other assumed 
conditions may treated the same 
manner. 

frequent reference will made 
the cost power per horsepower Year 
the fan, due forcing the air 
through the heater against the frictional 
resistance, Fig. given show the 
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relation between this unit and the com- 
mon one cost per kilowatt hour. 
Across the lower edge the diagram 
are laid out the periods operation 
months twelve hours day, and 
across the top months tweaty-four 
hours day. Any combination op- 
erating periods may found these 
scales. The diagonal lines represent the 
cost power cents per kilowatt hour 
and the left edge the corresponding cost 
per year. 

Thus, plant operating four months 
year and twelve hours day, with 
power costing 2.5 cents per KW.-hr., 
will paying $47.50 year per horse- 
power. power costs cent per KW.- 
hr., the horsepower will cost $20 year. 
already shown, the cost per year due 
the frictional resistance the heater 
will 

where the cost per HP. yr. 

Take, for example, case where 
000 cu. ft. per minute warmed 
from 103° F., means Buf- 
falo pipe coil heater. Assuming for con- 
venience velocity 1,000 ft. per min., 
through the clear area, will require 
heater five sections rows pipe 
deep, with 184.3 sq. ft. surface per 
section. The loss pressure due the 
frictional resistance will 0.48 in. Then 

30000 
1000 

0.48 (in.) 

Operating four months year 
hrs. dav, with power costing cents 
per KW. hr., the yearly cost power 
will $40 per horsepower. Then the 
horse-power required will 

and 

Allowing 15% the cost the in- 
stalled heater for interest and deprecia- 
tion cost cents per square 
foot, will have 

Then the maximum economical veloc- 
ity for these conditions will 
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Cost per Horse Power Year-Dollars 


FIG. ECONOMICAL VELOC- 
ITY FOR DIFFERENT COSTS POWER, 
ALLOWING 15% COST HEATER FOR 
INTEREST AND DEPRECIATION. 


1000 0.66 5925 391 ft. per min. 


Substituting the various costs per HP. 
yr., the above formula, may de- 
termine the corresponding maximum 
economical velocity for each case, and 
these values plotted, Fig. 
this curve may determined for 
any intermediate power cost. 

From Fig. may seen that, 
return 15% desired the invest- 
ment, order use velocity 1,000 
ft. per min., the power should not cost 
more than $2.50 per HP. 
would only the case where the fan 
was driven steam engine, and the 
exhaust steam used the heating coils, 
practically using the engine for reduc- 
ing valve. 

Fig. shows the same relation 
power cost velocity when 25% al- 
lowed for interest and depreciation. The 
curve similar that Fig. but 
shows the greater velocity allowable 
under this condition. 

The curves Figs. and show the 
general relation between the cost the 
power due the frictional resistance 
through the heater the two rates 
$10 and $40 per HP. yr., the interest 
and depreciation allowance the cost 
the heater and the sum these two, 
the total yearly charge. For Fig. 
allowance 15% made for inter- 
est and depreciation, while for Fig. 
this allowance 25%. The- cost 
power the same for each set curves, 
but the combined curve 
different, due the difference the 
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sents the combined cost 1,000 cu. ft. 
air per min., due the interest and 
power cost for the different velocities. 
Fig. see that power costs 
$40 per HP. yr., the lowest total cost 
operation will $3.75 per 1,000 cu. ft. 
per minute, velocity 400 ft. per. 
min., through the heater. may 
easily noted from the curve how the in- 
crease velocity makes increase 
cost. The velocity the low points 
these total cost curves should correspond 
the velocity from the curve Figs. 
and for the same cost per HP. yr. 
The two values $10 and $40 per HP. 
yr. are taken merely two representa- 
tive costs, and the curves may plotted 
for any other horsepower cost inter- 
est allowance. 


PRESSURE LOSSES PIPING SYSTEM. 


The losses the piping system are 
made two parts, the dynamic loss- 
and the friction losses. The dynamic 
losses are due changes, either the 
direction velocity the air flow, and 
are composed the loss entrance and 
the loss elbows and connections. 
The first the pressure required pro- 
duce velocity itself the pipe, and may 
vary anywhere from 1.5 times the 
velocity head e., the pressure corre- 
sponding the velocity, depending 
whether the pipe connected directly 
the fan outlet through plenum 
the pressure corresponding the av- 


Maximum Economical Velocity of Air through Heater-Ft. per Min. 


Cost per Horse Power Year-Dollars 


FIG. ECONOMICAL VELOC- 
ITY FOR DIFFERENT COSTS POWER, 
ALLOWING 25% COST HEATER FOR 
INTEREST AND DEPRECIATION. 
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Velocity of Air through Clear Arca of Heater Ft. per Min. 


FIG. YEARLY INTEREST 
AND DEPRECIATION COST SUR- 
FACE AND POWER COST DUE FRIC- 
TION AIR THROUGH HEATER 
VARIOUS VELOCITIES THROUGH 
THE CLEAR AREA, ALLOWING PER 
CENT. COST HEATER FOR IN- 
TEREST AND DEPRECIATION. 


erage velocity produced the pipe. 
Where the velocity the pipe the 
same the fan outlet this may still 
considered loss, view the fact 
that with reduction velocity through 
gradually diverging outlet larger 
area the difference between the velocity 
head the fan and the velocity head 
the pipe largely utilized conversion 
static pressure. 

The other chief source dynamic 
loss the elbows, and depends 
the radius curvature the elbow and 
not the size the elbow the ve- 
locity the air. This loss may ex- 
pressed directly per cent. the veloc- 
ity-head, and, with round, five-piece 
elbow, having center line radius one 
diameter, the loss will 25% the av- 
erage velocity-head. With five-piece 
elbow having center line radius 
one and one-half diameters the loss will 
17%, only two-thirds that the 
first case. This shows the advantage 
intelligently-designed system and the 
possibility power saving, for the el- 
cause the loss entire velocity-head 
each elbow. 

The second source pressure loss 
the piping system due the friction 
the air against the sides the pipe. 
This loss will vary directly the length 
the pipe, the square the ve- 
locity, and inversely the diameter 
the pipe. the length fixed quan- 
tity for any system, the only factors sub- 
ject modification are the diameter and 


C,=YEARLY ALLOWANCE PER 
ON COST OF INSTALLATION 

POWER DUE FRICTION 
HEATER 


Cost per 1000 Cu. Ft. Air per 


800 I 
Velocity of Air through Clear Area of Heater Ft. per Min. 


FIG. YEARLY INTEREST 
AND DEPRECIATION COST SUR- 
FACE AND POWER COST DUE FRIC- 
TION AIR THROUGH HEATER 
VARIOUS VELOCITIES THROUGH 
THE CLEAR AREA, ALLOWING PER 
CENT. COST HEATER FOR IN- 
TEREST AND DEPRECIATION. 


velocity, which determine the relation 
between the power cost and the piping 
cost. 

the case the heaters, the 
usual engineering practice proportion 
the piping arbitrarily, either from as- 
sumed velocities depending upon the ve- 
locity the air the fan outlet, or, 
better engineering practice, deter- 
mining the velocity which will give 
assumed resistance considered suitable 
and within the fan capacity. the 
usual practice among fan manufactur- 
ers gradually decrease the velocity 
the air the main conduit, the latter 
decreased size, owing partial de- 
livery the air through the branch out- 
lets. 

This practice serves three pur- 

proper proportioning the ve- 
locities permits uniform delivery 
the air through all the branch outlets 
without dampers and regardless the 
distance from the fan. 

considerable proportion the veloc- 
ity pressure usefully converted 
static pressure, thus largely compensat- 
ing for the piping friction. 

decreases the friction the 
smaller piping, where would otherwise 
the greatest. 

The sizes the branches reduced 
piping may proportioned directly 
from the assumed size the main pipe 
without calculation referring the 
accompanying chart, Fig. (published 
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treatise “Heating and Ventila- 
tion,” issued the Buffalo Forge Co. 
1908). 

For example, assume have 
branch intended carry 50% the ca- 
pacity the main pipe, which in. 
diameter. Starting the bottom 
the chart with 50% capacity, pass 
upward until intersect the line 
thence horizontally until strike the 
diagonal line marked 50, thence upward 
the scale the top the chart, 


Vas 0.7 v.( =) 


Where C,, and represent respec- 
tively the cost power overcome 
piping resistance and the annual allow- 
ance the cost the piping for inter- 
est and depreciation assumed ve- 
locity and the relative veloc- 
ity required for maximum economy. 
Comparing these relationships with 
those obtained for the heater, evi- 


Ratio Branch Diameter Main Diameter 


Ratio Branch Capacity Main Capacity 


FIG. PIPING 


which gives diameter in. for 
the branch pipe. This then propor- 
tioned give the same friction per 
foot length the main pipe. This 
permits the resistance the entire sys- 
tem calculated though was 
one diameter, with corresponding 
velocity throughout its entire length. 


VELOCITY FOR MAXIMUM ECONOMY. 


decrease velocity increases the 
size and cost the air conduit, but de- 
creases the cost power consumed 
overcoming the conduit piping resist- 
ance. From point economy the 
question determined what rela- 
tion between power cost and conduit 
cost, determined the velocity, will 
give the minimum annual total cost. 
This relationship shown 


ALLOW FOR FRICTION. 


dent that they are almost identical. 
will seen this case that for the 
maximum economy the annual cost 
power consumed piping resistance 
should practically one-third the an- 
nual interest and depreciation charges, 
based the initial cost piping. That 
is, for maximum econ- 
omy. 
PRACTICAL APPLICATIONS. 


For the purpose illustrating the ap- 
plication the foregoing principles 
system galvanized iron piping dif- 
ferent cases will assumed and the re- 
sults shown. system handling 30,000 
cu. ft. per min., velocity 1,950 ft. 
per min., will require pipe in. 
diameter, area 15.32 sq. ft. 
These quantities will taken con- 
stant condition, but different arrange- 
ments considered the system pip- 
ing. 

Assuming one straight duct 200 ft. 
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long and in. diameter, delivering 
all the air the end farthest from 
the fan, will have two sources 
loss overcome the fan. First, 
the dynamic loss due the velocity 
1,950 ft. per min. (or 
head), and second, the loss due fric- 
tion, amounting one velocity-head 
each forty diameters length. The 
pressure due the velocity 1,950 ft. 
per min. the pipe (one 
will 0.237 in., water gauge. The loss 
pressure due friction will 
200 


1.13 velocity head. 
4.42 


This loss expressed inches water 
will 


and the total loss the sum 
these two, 0.494 in. the piping 
system part the velocity convert- 
static pressure, hence the power 
calculation should based 
pressures with corresponding fan effi- 
ciency 50%. rate $20 per 
HP. yr., the annual cost due the pip- 
ing resistance will 


$96. 


round galvanized iron pipe, in. 
diameter, would made No. 
iron, weighing 2.3 per sq. ft., and 
would contain 14.2 sq. ft. per running 
foot. This would make 32.7 lbs. per 
running foot, total 6,540 for 
the entire pipe. Allowing 25% annu- 
ally for interest and depreciation 
initial cost say, cents per pound, 
the yearly allowance would 2.5 cents 
per pound iron. Then would have 
the yearly allowance for interest and 
depreciation 

Cwo 6540 $.025 $163.50 


From the last equation may de- 
termine that for the most economical 
conditions the velocity the air the 
pipe should 


3 


0.7 1950| ——— ft.per min. 
98.0 


Assuming the case where the 30,000 
cu. ft. per min. uniformly dis- 
tributed galvanized iron pipe 200 
ft. long, with equal openings every 
ft. its length, each discharging 3,000 
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cu. ft. per min., will have exam- 
ple another common form installa- 
tion: Referring the chart, Fig. 
see that, the first ft. pipe 
in. diameter, the next ft. carrying 
90% the air should in. diam- 
eter. Treating each successive section 
the same manner may determine 
the diameter and weight each sec- 
tion, and will find the total weight the 
piping 3,922 Ibs. Then the yearly 
total allowance for interest and deprecia- 
tion the piping system will 

The loss pressure due friction 
will the same the first case con- 
sidered, 0.257 in., but the loss due 
the velocity will only about 40% 
the loss, calculated the first ex- 
ample, 0.095 in. The total pressure 
loss will then 

0.257 0.095 in. 


and the annual power cost $20 per 

HP. yr. will 

$68.50 

before, from the same equation 

will have the velocity for the most 

economical operation 


1540 ft. per min. 


Another example the application 
the relationship herein presented would 
lation fan, heater and piping. 
ready suggested, probably fair aver- 
age annual allowance the entire ap- 
paratus for interest and depreciation 
would 20% the first cost the in- 
stallation. Assuming that, order 
obtain the most economical operation the 
yearly cost power should 30% 
the above 20% allowance, have the 
yearly power cost equal the 
initial cost the installation. Allow- 
ing $20 per yr. the cost 
Fig. that, with 25% allowance 
the cost the heater for interest and 
depreciation, the velocity through the 
heater should approximately 590 ft. 
per min. order operate the point 
greatest economy. 

-For the same assumed conditions 
air handled, the resistance through 
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the heater will now 0.145 in. and 
the most economical velocity through 
the piping system the pressure loss will 
0.31 in., making total pressure 
the fan 

0.145 0.31 0.455 in., 0.254 oz. 


The total annual cost power will then 


instead $212.50 under the first as- 
sumed conditions one 
straight run pipe 200 ft. long. This 
would show saving $114.50. The 
total cost the apparatus first as- 
sumed would approximately $1,331, 
that the power cost $212.50 would 
amount 16% the initial cost the 
apparatus. 

The total cost the apparatus, re- 
vised meet the more economical con- 
ditions, would $1,660, increase 
$329. The yearly cost power 
would 5.9% the initial cost, and 
would have allowance 19.7% 
for interest and depreciation the en- 
tire installation. The saving $114.50 
would make return 35% the ad- 
ditional investment. 


CONCLUSION. 


Based the foregoing deductions 
evidently not only possible but practi- 
cal lay out heating and ventilating 
system such manner obtain 
any desired economic results with 
much certainty present done 
with regard the strictly engineering 
features. 

regards the heater, the most eco- 
nomical point will reached when the 
installation proportioned that the 
yearly cost power due the fric- 
tional resistance the heater amounts 
28.6% the annual interest and de- 
preciation allowance the first cost 
the heater. This true regardless 
variations the depth heater, tem- 
perature rise steam pressure. 

The most economical velocity through 
the piping conduits such that the 
annual cost power due the piping 
resistance one-third the annual al- 
lowance for interest and depreciation. 
This latter may assumed about 
25% the original cost installation. 

While these lower velocities and con- 
sequently lower resistance would require 
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the use larger fans order oper- 
ate high efficiency, considering the en- 
tire installation heater, piping and 
fan, the annual cost power should 
practically 30% the total annual al- 
lowance for interest and depreciation. 
this allowance taken 20% av- 
erage, would have the first 
cost the most economical yearly rate 
allowed for power. 


Heating and Ventilating Congress 
Cologne. 
Announcement has been made that the 
forthcoming Congress Heating and Ven- 
tilating Engineers will held this year 


Cologne, Germany. The chairman 
the organization committee Konrad 


Hartmann, Berlin. The congress will 
held the last June and will continue 
three days. 


Profit Sharing for Architects and Engineers 


Profit sharing employers with their 
employees the architectural and engin- 
eering line received practical endorse- 
ment banquet held the Hotel Wal- 
ton, Philadelphia, February 17, which 
were gathered associates and employees 
New York and Philadelphia offices 
Ballinger Perrot. The plan, which was 
announced Walter Ballinger, senior 
member the firm, two-fold basis. 
The first consists division certain 
sum set aside from the profits which 
all the employees will share equally, irre- 
spective their salaries. The second di- 
vision that additional amount based 
upon the proportion which each employee’s 
salary bears the total amount salaries 
paid. Emile Perrot then distributed 
checks the company’s several employees 
representing their proportion the profits 
the past year the basis outlined. The 
company reported the most prosperous 
year its history. During the past year 
Ballinger Perrot have been engaged 
the designing and construction more 
than forty institutions and industrial plants 
throughout the country ranging value 
from $3,000 $600,000, including model 
workingmen’s village over 250 houses, 
which now being built near Chester, Pa. 

The distribution profits the dinner 
was entirely the initiative the firm 
and had not been previously an- 
nounced them the surprise and pleasure 
the recipients was doubly marked. 
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civil engineers’ society authoriz- 
ing the appointment committee 
consider improvements the presenta- 
tion papers its professional ses- 
sions, brings matter interest 
all engineering societies. The action 
arose from comment that the meet- 
ings are often listless and uninteresting. 
one speaker said, for instance, unless 
the author paper present ad- 
dress the meeting person, the read- 
ing his paper likely dull 
procedure. The presentation highly 
technical paper also apt rather 
tedious and suggestion made regard- 
ing such papers was that they should 
placed class themselves and not 
presented detail the meeting, al- 
though, course, included the printed 
transactions. 

This matter comes with particular 
force heating and ventilating engineers 
this time because organizations for 
furthering technical knowledge are 
the increase and exceptional find 
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engineer who not member one 
more technical bodies. Moreover, 
heating engineers have 
within the past year two some ex- 
cellent examples the impressive man- 
ner which technical subject may 
presented. One these, address 
the subject the carbon dioxide air 
test, may said have fairly jolted 
the profession, while, more recently, 
address the use ozone connec- 
tion with ventilating work was, many 
ways, model for lucidity and interest. 

One the suggestions made for im- 
proving the proceedings that papers 
presented abstract, rather than 
full. The danger here lies overshoot- 
ing the mark and discouraging that elab- 
orate preparation which subject fre- 
quently requires. There 
fined sentiment against departing any 
essential particular from 
practice this respect, but this would 
not preclude the presentation tech- 
nical papers the conversational, rather 
than written, language the author. 
short, the proposal that authors pre- 
sent their subjects telling their hear- 
ers what they have written rather than 
reading word for word, ab- 
stract. 


made that the 

“New York Factory com- 
prising thirty-two measures recommend- 
the New York Factory 
gating Commission have been duly pre- 
sented the State legislature. con- 
nection with the proposed department 
industrial hygiene, one the functions 
establish ventilation standards for the in- 
dustries, such standards vary re- 
quired with each industry. also 
notable that provision made the 
proposed board for technical representa- 
tion. 


2 
GUSTAVE PETERSEN......Secretary and Treasurer 
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THE CONSULTING ENGINEER 


“The Consulting prepared this department, any ques- 
tions which our readers may ask regarding problems connected with the design 
and installation mechanical equipments buildings. 


13.—Designs Vacuum Heating Systems. 

What the best way de- 
sign heating plants, especially for deciding 
the size the vacuum pump for vacuum sys- 
tems? 

(a) The ratio the size the vacuum 
pump and total radiating surface all radia- 
tors used direct heating. 

(b) Ratio the size the vacuum pump 
the grate area the boiler. 

(c) Ratio the size the vacuum pump 
and heating surface the boiler. 


Suppose make comparison plant 
operating from lbs. pressure zero pres- 
sure and one designed operate from 
pressure in. vacuum. the first 
case, there always pressure remove air 
and all leaks are outward instead inward, 
compared with the latter case, where the 
system has absolutely air tight me- 
chanical means provided remove the air. 
The relation the pressures and volumes will 
follows: 

The range temperature exactly the 


Temp. Relative 


Relative 
Pressure Temperature Range| Volume Cu. Ft. Size 
Olbs. 240 212 26.3 16.3 100 240-70 100 
|10in 219 191 40.1 23.6 150 219-70 


ANSWER: (a) (b) (c) are practically the 
same question asked different form. The 
ratio the size the vacuum pump total 
radiating surface, multiplied the ratio 
total radiating surface grate and heating 
surface the boiler, will answer (b) and 
(c). 

The use vacuum systems should pri- 
marily applied plants utilizing exhaust steam 
for heating and for the purpose removing 
the air and water. Therefore, strictly speak- 
ing, the vacuum pump would have nothing 
with the heating surface grate area 
the boiler, far its size concerned. The 
boilers might 500 capacity for 
power and only 100 required for the 
heating. 

The economy any heating system de- 
pends entirely upon the ease with which the 
temperature the heating medium can 
changed suit outside temperature conditions 
and the limits their range temperature. 
Therefore, the nearer atmosphere the steam 
used, the less variation tem- 
perature and the more uneconomical 
comes. This applies solely plants where the 
economy engine operation not involved, 
such gravity return systems using boilers. 


same, 28°; the amount extra surface re- 
quired exactly 11% more for the system 
operated the lower temperature. 

Due the increase the volumes the 
steam caused the lower pressures, the mains 
require 50% greater area for the same output 
and velocity. The economy the two systems 
should exactly the same piping and opera- 
tion are correct, while the radiation the 
lower pressure system will require 10% in- 
crease, with 50% larger mains, increasing the 
cost accordingly. For the above reasons vac- 
uum systems seem somewhat unnecessary 
where there exhaust steam and grav- 
ity return condensation the boiler can 
maintained. 

When exhaust steam utilized, the engine 
economy requires low temperatures and 
pressures possible and, stated above, the 
boiler would have absolutely nothing 
with the size the vacuum pumps. The only 
governing factor the amount air leak- 
age which entirely question careful con- 
struction and matter guesswork actual 
test each individual plant. 

Steam atmosphere 1,700 times the bulk 
water, the bulk water removed 
comparatively small. The air removed 
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proportion the leaks and cubic ca- 
pacity the plant, which latter can easily 
estimated. rule, the leakage can 
safely estimated fair job piping 
from 100% increase. 

the condensation returned 212° 
atmosphere and in. vacuum carried 
the pump, portion this condensation will 
re-evaporate into steam in. vacuum and 
191° temperature, causing the pump race. 
This overcome using cold injection wa- 
ter, which wasted the exhaust steam 
all utilized and all condensation returned. 

The use piston pump for this purpose 
not economical, although more commonly used 
than those other types, the steam con- 
sumption about 120 lbs. per horse-power. 
The actual work very much more 
economical type pump the rotary, capable 
handling air, water steam. requires 
one with small clearances, such one built 
the type the Root blower, first-class 
hot well pumps are used condenser work. 
The work done the latter may slightly 
more, but the cost per unit power will 
far less than the piston pump 120 per 
horse-power. 


14—Expansion Joint Concrete Wall. 


QUESTION: have sump tank con- 
crete, with several pipes running into 
through tunnel, under different temper- 
ature conditions. The pipes pass through 
the concrete wall below the surface the 
water the tank. They are rigidly fast- 


ened the other end the tunnel. How 


CONCRETE WALL 
RAINBOW RUBBER 


TUNNEL 


| 

WELL 


Vv. 


SCREWED 
TONGS 


FOUR BOLTS 
IF POSSIBLE 


BRASS SLEEVE B. 


PACKING GLAND 


ARRANGEMENT FOR EXPANSION 
CONCRETE WALL. 


can expansion provided for and the 


FLANGES 
| 


JOINT 


joint made water tight when passing 
through wall tank? 

ANSWER: The accompanying sketch 
shows how common 


joint may adapted for this purpose. 
should brass and the casting made 
that thread can cut the outside 
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the sleeve. This can fastened rigidly 
the wall and Flange screwed ona 
until tight joint made. The flange, 
should have little surface the friction 
turning will prevent from making 
tight. The stuffing box and will 
then handled from the the tun- 
nel. The pipe connection may flanged 
one end, but will have screwed 
the tank side. 

structions when possible. One pipe for 
suction pump and foot valve 
were used and the pipe primed might 
permit the water level lowered 
ciently avoid water-tight joint the 
wall. The metal sheets packing next 
the wall should some non-corrosive 
metal kept painted. not, the packing 
likely eat out. 


Ventilation Dining Cars. 

arrangement for ventilating dining 
cars which automatic and positive 
system combined one apparatus for 
use when the car motion and rest, 
respectively, has lately been perfected and 
shown the accompanying illustration. 
known the Garland combination 
blower and exhaust ventilator. 

The original intention the inventor, 
Garland, when designing the new 
ventilator was overcome the difficulties 
which are experienced securing proper 
ventilation for dining cars. The same type, 
however, with slight modifications can 
used equal advantage connection 
with the Garland system now use 
Pullmans and coaches. 

The Garland exhaust 
which was developed six years ago (de- 
scribed AND VENTILATING 
for December, 1909) proves en- 
tirely adequate long the train 
motion, but its functions cease with the 
stopping the train. Consequently suf- 
ficient amount ventilation not pro- 
vided while the train waiting the sta- 
tion. 

ing conditions should not exist dining 
cars, the cooks begin operations two 
three hours before the car under motion 
and, unless the car equipped with blow- 
ventilation, the air soon filled with 
steam, smoke and obnoxious odors from 
the 

The accompanying design illustrates the 
construction the combination blower and 
exhaust ventilator which used sup- 
plement the standard ventilator. 
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This ventilator which combines the ac- 
tion the blower exhaust with that 
the automatic ventilator, induces add- 
flow air through the car, increasing 
the efficiency the blower about per 


FIG. GARLAND BLOWER 
VENTILATOR. 


cent. This directly due the action 
the exhaust from the blower which driv- 
against the curved lip shown dotted 
line Fig. creating whirling motion 
the exhaust, which draws the air out 
through the unrestricted openings the 
automatic ventilator. 

the train, the automatic ventilator begins 
perform its functions, increasing its ac- 
tion correspondingly with the increased 
speed the train. Upon reaching normal 
speed the generator equipment, the motor 
the blower automatically cut off and 
the blower ceases operation. The ventil- 
ation then maintained the automatic 
ventilators, which continue operate until 
the train slows down the next stop, 
when the automatic switch will again place 
the blower operation until such time 
the train has again attained sufficient head- 
way successfully operate the automatic 
ventilators. 

Tests have shown that each blower ven- 
tilator unit, both kitchen and dining 
room exhausts 33,000 cu. ft. air per hour, 
total 66,000 cp. ft. for the car. When 
the car rest this sufficient main- 
tain fairly good ventilation. 

After the train attains speed 
miles per hour the automatic ventilators 
will remove 140,000 cu. ft. per hour from 
the dining room and 100,000 cu. ft. from the 
kitchen, total 240,000 cu. ft. per hour. 

While the capacity the kitchen but 
600 cu. ft. and that the dining room 
2,600 cu. ft., there are five exhaust ventil- 
ators the kitchen against seven the 
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dining room. There thus constant 
flow air toward the kitchen eliminating 
the possiblity the kitchen odors entering 
the dining room. further decrease the 
possibility flow air from the kitch- 
en, the dining room blower ventilates from 
decorative screen located the arched 
panel directly over the passageway front 
the buffet. This ventilator designed 
draw the air from the car toward the 
kitchen, and also catch any gases which 
might possibly escape the kitchen blower. 

The blower employed this unit 
special railway car ventilator blower man- 
ufactured the Sturtevant Co. and 
designed that the blower wheel can 
taken out either through the air in- 
take opening removing the motor; 
thumb screws being used which enables 
cooks remove and clean the wheel with- 
out the use tools. 


FIG. POSITION BLOWER. 


The facility with which the blower wheel 
may removed and cleaned import- 
ant consideration, for the exhaust passing 
through the blower heavy laden with 
greasy steam and particles carbonace- 
ous matter, necessitating the frequent 
cleaning the blower insure satisfac- 
tory operation. 

The Electron Theory Magnetism, 
Williams, has just been published 
Bulletin the Engineering Experi- 
ment Station the University Illinois. 
This mathematical discussion the 
new theory magnetism. The bulletin 
traces the experimental evidence leading 
the development this theory, defines 
its present status, and points out certain 
phenomena which the theory its present 
form fails satisfactorily explain. Copies 
the bulletin may obtained from 
Goss, director the engineering ex- 


periment station the university, Urbana, 
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The Weather for January, 1913, 


York. ton. burg. cago 
Greatest daily range, degrees F........... 
Least daily range, degrees F.............. 
Mean temp. for month, degrees F........ 29.3 
Normal mean temp. for month, deg. F.... 30.7 23.7 
Normal precipitation, this month, in...... 3.79 3.82 2.87 2.0 
Total wind movement, miles.............. 13,836 9,155 9,730 11,191 9,647 
Average hourly wind velocity, miles....... 18.6 
Prevailing direction wind.............. SW. SW. SW. 
Snow ground end month, in...... none none trace 0.1 none 


DAY MONTH 


19 _ 20 21 22 23 24 25 26 27 98 99 30 3 


100 
70 


RECORD THE WEATHER NEW YORK FOR JANUARY, 


(Hourly Observations the Relative Humidity Are Plotted this Chart.) 


DAY OF MONTH 
39 34 35 6 17 #18 #19 


20 21 


RECORD THE WEATHER BOSTON FOR JANUARY, 1913. 
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DAY MONTH 
6 17 


13 18 _ 19 


RECORD THE WEATHER PITTSBURG FOR JANUARY, 1913. 


DAY 
15 


3 4 5 67 © 18_ 19 20 21 22 23 24 25 2% 27 8 


RECORD THE WEATHER CHICAGO FOR JANUARY, 1913. 


DAY MONTH 
6 17 18 19 20 31 223 23 24 25 26 


RECORD THE WEATHER ST. LOUIS FOR JANUARY, 1913. 


Plotted from records especially compiled for THE HEATING AND VENTILATING MAGAZINE, the 
United States Weather Bureau. 

Heavy lines indicate temperature degrees 

Light lines indicate wind miles per hour. 

Broken lines indicate relative humidity percentage from readings taken and 

S—clear, C—partly cloudy, C—cloudy, R—rain, Sn—snow. 

Arrows with prevailing direction wind. 
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New York Chapter Discusses_Loft]Ventila- 
tion. 

Loft ventilation, with paper the sub- 
ject Walter Timmis, accompanied 
plan showing such the 
Graphic Arts Building, New York, was the 
topic for discussion the February meet- 
ing the New York Chapter. 

Mr. Timmis spoke first the conditions 
lofts, where the heating apparatus 
generally designed heat the loft 70° 
zero weather. This, said, usually 
results the overheating the loft most 
the time, due the fact that zero tem- 
peratures are rarely recorded, and not 
customary include heat control such 
work. Even when few persons are the 
loft, said, the odor stuffiness very 
Opening windows not al- 
ways possible. 

the case the Graphic Arts Building, 
the ventilation system was designed 
admit air meet any specific requirement. 
This building occupies plot 126x98.9 ft. 
and stories high, each floor being 
ft. high, with floor space 10,000 sq. ft. 
The building exposed all sides. The 
ventilation system, which designed 
the “unitary” plan, sufficient supply 
150 employees each floor, although 
there are seldom over 100. Under these 
conditions the system capable sup- 
plying 300,000 cu. ft. air per hour, 
5,000 cu. ft. per minute, giving each occu- 
pant 2,000 cu. ft. per hour. This accom- 
plished No. multivane fan Sturte- 
vant Co. make, drawing air through 
intake located the fire escape and over 
steam-heated 
through sheet metal ducts into the loft. 
Each floor equipped with such system 
that each forms unit itself. 

designing the system, which oper- 
ated and connected with direct radiation 
system for heating alone, was figured 
install one-half the necessary radiating 
surface the form direct radiation 
the typical floors and the first floor. 
The balance the heat required fur- 
nished the hot blast system. This ar- 
rangement makes essential run the 
fan. The direct radiation the form 
Colonial wall radiators. 

every case the -ventilating apparatus 
the ceiling, the fan being mounted 
the ceiling the toilet, where en- 
motor. most cases 268 sq. ft. Vento 
radiation was installed, built five sec- 
tions, each section separately valved, with 
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DETAIL VENTILATION UNIT FOR 
LOFT BUILDING. 
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Dunham steam trap each return. The 
air changes were figured one hrs. 
The air velocity the main duct each 
case 1,200 ft. per min. and that the 
branches, 800 ft. The main duct 24x20 
inches. 

The cost the installation was from 30% 
35% excess that for ordinary 
direct system. 

There exhaust ventilation with this 
system, being designed secure venti- 
lation dilution. this respect, the 
speaker said, can used with open win- 
dows for attempt made automat- 


animated discussion followed the 
presentation the paper. 

Thomas Barwick called attention the 
fact that lithographing work, the ma- 
chines will not register accurately unless 
the temperature uniform from 65° 
70°. Donnelly asked there will not 
outflow air through the intake 
when the fans are not running which 
the author replied that provision had 
been made for this, would not neces- 
sarily objectionable feature that 
would augment the natural ventilation, 

reply question relating the 


TYPICAL FLOOR PLAN GRAPHIC ARTS BUILDING, NEW YORK, SHOWING 
UNIT SCHEME LOFT VENTILATION. 


ically control the temperature. When the 
outside temperature above 32° the fan 
system alone sufficient heat the loft. 

concluding his remarks, Mr. Timmis 
expressed the opinion that air movement 
quite essential for good ventilation. For 
that reason, added, would consider 
misfortune, the New York State 
legislature, which now considering laws 
connection with factory ventilation, does 
not specify the minimum amount air 
supplied loft buildings and factory 
buildings. 


presence static electricity the paper 
printing shops, Mr. Timmis stated that 
where air washers were used the air condi- 
tions were much more stable and that 
where relative humidity 55% main- 
tained with the temperature between 65° 
and 80°, there trouble experienced 
with static electricity the paper. An- 
the adaptability the system buildings 
already built, having power plants and lim- 
ited boiler space, Mr. Timmis said that the 
system could installed any floor 
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any building and that ordinarily the boiler 
capacity would sufficient take care 
it. 

Previous the reading the paper 
business session was held which 
Donnelly presented the report the sal- 
aries recommended the chapter 
for city employees engaged engineering 
work. The report will the chapter’s 
board governors before being finally 
adopted. 


APPOINTS COMMITTEE TESTS. 

the proposal Mr. Donnelly was 
voted that the chapter have committee 
tests composed five members. 
President McCann appointed this com- 
Donnelly, McKiever and Tim- 
mis. The scope the committee’s work 
was not determined, but was the general 
consensus opinion that its activities 
could properly include the testing sys- 
tems rather than apparatus and formu- 
lating methods testing. 

was voted hold the chapter meet- 
ings hereafter the third Monday the 
month, instead the second Tuesday. 
Provision was also made for the holding 
the meetings other nights desired. 

The election the following new mem- 
bers was announced Secretary Joseph 
Graham: John Carney, Kiewitz, 
tell (associate) and Hanbury (junior). 


Massachusetts Chapter Drafts Separate 
Contract Bill. 

Considerable progress was reported 
the February meeting the Massachusetts 
Chapter the matter securing the sep- 
aration heating and ventilating con- 
tracts from the general contracts that 
State. The legislative committee, com- 
posed Messrs. Cooper, Myrick, Frank- 
lin and McKenna, after conferring with 
others interested, reported that had 
drafted bill which entered “Senate 
No. 115, Relative the Making and 
Awarding Contracts Counties, Cities, 
Towns and Commissions Thereof,” for the 
separation the heating and ventilating 
contracts from the general other con- 
tracts. The adjourned hearing was set 
down for February 18, before the Munic- 
ipal Finance Committee. 

The subject proposed law govern- 
ing conditions moving picture theatres 
was laid over until the March meeting, and 
was voted invite three the State 
building inspectors and theatre owner 
participate further discussion the 
subject the March meeting. 


connection with the territorial juris- 
diction the chapter regards member- 
ship, was decided that all New Eng- 
land west the Connecticut River belongs 
the New York Chapter, accordance 
with general rule business houses hav- 
ing offices New York and Boston. 


February Meeting Illinois Chapter. 


“Expense Operating Heating and Ven- 
tilating Plants,” was the topic for the Feb- 
ruary meeting the Illinois Chapter, 
which was held Vogelsang’s Restaurant, 
Chicago, February 10. Harte, the 
Prentice Co., discussed operating 
costs for heating plants flats and office 
Hubbard, the Burnham Co., also 
spoke, giving his methods for estimating 
the cost maintenance from the plans. 
The meeting was charge Harte, 
chairman; Patterson and Hub- 
bard. 

The March meeting, held March 10, was 
devoted description the tests 
being made.in the experimental room 
the Chicago Normal School 
Shepherd, coupled with report Dr. 
Evans the progress compulsory 
ventilation laws. 


Ventilation for Loft Buildings. 


Editor HEATING AND VENTILATING MAGAZINE: 

Referring the recent meeting the 
New York Chapter and the discussion 
loft ventilation applied the Graphic 
Arts Building, the question occupancy 
payment for ventilation was discussed with 
the evident concensus opinion that the 
tenant should responsible, the owner 
has foreknowledge the eventful lease, 
but the problem the engineer 
establish his plant provide for such 
occupancy. 

This brings the matter very forcibly be- 
fore the public and before the renting com- 
missioners who look after individual prop- 
erties. The discussion brought out the fact 
that there are various branches manu- 
facture that will require different treat- 
ments and one the speakers stated that 
nite legislation this matter. 
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agree with this. Legislation requirements, 
feel, from hygienic and sanitary point, 
must complied with for the health and 
better efficiency the occupants and, 
while will somewhat difficult place 
minimum standard, feel that we, pro- 
gressive men, can establish fair normal 
standard which any area can properly 
supplied with fresh air. 

am, course, favor the practice 
the induction air into lofts prefer- 
ence the exhausting same, the ven- 
tilation the admixture fresh air 
dilute the foul and counteract the effect 
contamination. 

But lofts are usually kept closed, ex- 
cept for the opening windows, think 
that some two-thirds the input should 
provided for mechanical exhaust 
system. 

Elevators constructed present are 
enclosed and are opened infrequently and 
the same true with stairways. There- 
fore, when such openings are closed, 
windows are not opened, there will 
churning air the fans and the volume 
will insufficient. Window opening does 
not particularly affect the inflow air, but 
often disturbs the outflow; therefore, the 
problem open windows should never 
considered any ventilating plant, even 
school work, except that some judgment 
must used opening same the wind- 
ward sides. The need this apparent 
many buildings which exhaust vents are 
provided. The force the wind pressure 
through the window may increase the out- 
flow from some rooms and entirely shut 
off the outflow from rooms opposite, 
the leeward side, and the vent ducts en- 
ter exhaust chambers which are common 
both rooms, there will probably 
downflow air the vent flue. 

the arrangement designed for the 
Graphic Arts Building, the centralizing 
the induction ducts proper for open 
work and, from experience the same 
line, the velocity arrangements are not too 
high, but lofts are sub-divided, 
special manufacturing forms are required, 
the system would have modified 
suit the conditions. 

Velocities from 900 1,000 feet 
through air openings the air and 
cause stratification and not diffusion. Low 
velocities diffuse the air and, even with 
high velocities the exhaust ducts, cause 
very little stratification. 

Referring the matter charges for 
the ventilation, the owner not inter- 
ested party except insofar provides 
the necessary capacity his building 
the occupancy, ether the form 


electricity, steam, water gas. But the 
occupant, unless special arrangement, 
should responsible for his output 
these branches. 

has become the custom most build- 
ings supply heat which made part 
the lease, but this does not apply out- 
side the ordinary comfort the loft 
apartment. The law present compels 
the owner provide temperature 70° 
has been shown recent court deci- 
sions. Outside this requirement, the law 
makes incumbent the tenant pro- 
vide proper air conditions. 


New York, Feb., 1913. 


Discussion Electrical Heating Apparatus 
for Boston Residence. 


Editor AND VENTILATING MAGAZINE: 

The “kicker” almost all lines does good 
now and then. notice your February 
issue account apparatus for con- 
ditioning the air Boston Residence and 
recommend the article everyone who 
undertakes complex question the 
warming, ventilation, humidifying and 
ozoning the air residence elec- 
tricity any other method. 

What desire protest about the 
putting any such apparatus roof 
space—or any other space—that only 
ft: high. The restricted space will kill the 
most complete and perfect 
can devised. engineer should 
satisfied with any space for his apparatus 
upright. engineer attendant must 
able get his apparatus up- 
right position will neglect it. 
apparatus cannot receive proper attention 
from attendant who has approach 
all-fours his knees. 

Several arrangements, such Mr. 
Cooper describes (except that steam 
used the heating medium), have come 
under the writer’s care recently and, 
account the restricted room and want 
light, they will never reflect credit 
the makers the apparatus the man 
who installed them. 

general criticisms also apply “tun- 
nel work” and “pipe galleries.” They should 
least ft. height and wide enough, 
when all the pipes are place, allow 
free passage foot and room for sufficient 
room for the use tongs and wrenches. 

all suffer from the neglect our 
apparatus. Let all can not 
contribute the neglect our work. 

New York, February, 1913. 
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Legal Decisions 


Employer’s Duty Safe Appliances. 

Action was brought for the death 
employe employed the installation 
heating system the Pullman plant 
Pullman, Ill. The building was one- 
story carshop. Sidelights extended nearly 
across the building. ventilator house 
about ft. square was located the 
roof the south end one the sky- 
lights. door opened from the south side 
the ventilator house onto the roof. 
window was the north side the ven- 
tilator house opening into -the area under 
the skylight. the day the accident 
the defendant, with foreman and five 
workmen, were installing heaters the 
ventilating house. heater consisted 
five radiator coils. Each sec- 
tion was ft. high, ft. long, in. 
wide and weighed about 800 lbs. placing 
position the south heater was neces- 
sary raise put roller under it. 
The foreman sent the men for couple 
planks. Two planks were got, in. 
thick, in. wide and about ft. long. 
They were used prys, and after lacing 
the south heater position the planks 
were used the north heater. They had 
stuck out the window, resting 
the window sill for fulcrum. The 
foreman then ordered three men out onto 
the planks. The deceased was sitting 
one the planks when broke near the 
window sill and the deceased fell with 
the plank, struck his head hand 
car and died immediately. 

was contended that the deceased as- 
sumed the risk, but was held ap- 
peared that the deceased going out onto 
the plank was obeying the order the 
foreman; did not assume the risk. Nor 
was guilty contributory negligence. 
There was patent defect the plank; 
was clean, fresh break. Its use 
pry such dangerous place was not 
ordinary use. was the defendant’s duty 
exercise reasonable care see that the 
plank used pry dangerous place 
was reasonably safe for the specific use 
which was put the defendant’s 
order; and the deceased, the absence 
notice, had the right rely upon the 
performance such duty the defend- 
ant’s foreman before gave the order 
use the plank that dangerous manner 
and place. The jury were held justified 
finding from the facts and circumstances 
that the deceased ordinarily prudent 
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man, under the circumstances, did not know 
appreciate the exercise ordinary 
care would not know appreciate that 
the instrumentality which resulted his 
death was such character might 
result his injury. Judgment for the 
plaintiff was vs. Mathis 
Bros. Co., 160 App. 122. 


Breach Warranty—Measure Damages 
Where New Furnace Installed. 

Where the question was the meas- 
ure damages for breach warranty 
furnace where furnace which was sat- 
isfactory had been furnished the buyer, 
was held that the measure damages 
case the jury found there was war- 
ranty the furnace was the difference be- 
tween what would have been worth 
had been warranted, and its actual 
value fact turned out be, re- 
gardless the value cost the new 
furnace which was put replace 
The new furnace might have been worth 
much less than the original furnace had 
that heated the same house satisfaction. 
The original furnace might have been 
much more durable and better constructed 
furnace, and had much more intrinsic value, 
when worked satisfactorily, than the one 
which replaced it. The fact alone that the 
new furnace heated the house satisfac- 
tion was not proof that was greater 
value than the original furnace had that 
also heated the house 
Mair vs. Williams, South Dakota Supreme 
Court. 


Infringement Rubber Packing Patent. 

suit for injunction the manufac- 
turers rubber packing for which they 
used the trademark and name 
bow” packing, appeared that the defend- 
ants were the business manufacturing 
and selling steam heating and hot-water 
pipes, etc., and that was part their 
business use material known “red 
packing,” that they purchased from 
stranger, who had been recommended 
them, certain spurious “Rainbow” packing, 
which resembled the red packing they had 
been using their business, the purposes 
which answered, and they also sold 
‘some it. 

their attention being called the 
infringement, they disclaimed any guilty 
knowledge, and offered cease the use 
and sale thereof. They disclosed their 
business books, showing that they had only 
sold some items the packing 
gating $44.07, including sale represen- 
tative the complainant, when they first 
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learned that the packing was imitation. 
was held that there was suspicion 
fraudulent conduct the part the 
defendants, but that the complainant was 
entitled injunction restraining furthei 
sales, and order for the destruction 
the spurious packing, but was not en- 
titled damages, the defendants 
acted good faith—Peerless Rubber Co. 
vs. Nichol, Ohio Circuit Court. 


Heating the Railroad Shops. 
Watervliet, 


Five the new buildings composing the 
railroad shops the Delaware Hudson 
Co., Watervliet, Y., are heated 
hot blast system, the apparatus consisting 
heated coils, fans, motors, and systems 
galvanized iron piping for distributing 
the heated air. All the apparatus sit- 
uated above the lower members the 
roof trusses, and from feet 
above the floor. 

practically all the floor space 
these shops utilized continuously and 
the entire floor every building served 
traveling cranes, was necessary 
place the heating apparatus entirely above 
the cranes. The arrangement utilizes 
otherwise useful space, the entire piping 
system located the roof trusses with 
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DIAGRAM HOT BLAST HEATING DELAWARE 


vertical drops along the walls and col- 
umns. 

The buildings which the hot blast sys- 
tem heating was used, are the freight 
car shop, having two sets apparatus, 
the hammer shop, the planing mill, the 
foundry and the main shop, the latter be- 
ing heated eight sets apparatus. The 
weights the fans, heaters and galvanized 
iron used these thirteen sets totals 55, 
000 for fans, 332,000 lbs. for the heat- 
ers and 105,000 lbs. galvanized iron. 

The apparatus was erected during the 
winter weather 1911 and 1912, and was 
completed July, 1912. Anxious rush 
the work completion fast 
ble, was necessary erect the appara- 
tus the main building before the walls 
and roof were place. The severity 
the weather times necessitated suspen- 
sion the work, reports from the su- 
perintendent charge showed that for 
days time the melting snow from the 
roof would form glare ice over the 
iron work. wind miles hour 
during cold weather was reported one 
time, and caused suspension work for 
several days. 

Under such conditions these, was al- 
most impossible make rapid progress 
with the erection. installing the 
tons galvanized iron piping staging 
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DELAWARE HUDSON RAILROAD SHOPS WATERVLIET, 


was used with the exception one in- 
stance when branch connection requir- 
ing about week’s work was erected. The 
cranes, which are immediately below 
the roof trusses supporting the heating 
ducts, supplied the lack staging many 
instances. 

The ducts are run through the roof 
trusses, being supported the lower 
members and are held place iron 
straps. The galvanized iron piping was 
built the Sturdevant Co.’s. shops 
and shipped sections Watervliet. 
erecting these galvanized iron ducts 
handled was assembled upon the flooor 
and then hoisted into position. All ofthe 
piping was riveted and soldered. 

The fans and heaters were arranged up- 
platforms situated the roof monitors. 
These platforms are built 5-in. steel 
I-beams, upon which are placed 5-in.x10-in. 
wooden beams, and flooring 
planking. Fig. which shows plain 
view portion the railroad yard 
containing the shops, there will found 
indicated the general outline the heating 
system the five shops which are heated 
the hot blast system. The table given 
below summarizes the apparatus furnished 
for the buildings, giving the sizes, capaci- 


ties and speeds the fans, the heating sur- 
face the heaters and horsepower the 
motors. 

The fans which are the steel plate type 
and built the Sturtevant Co., are 
all belt driven General Electric alter- 
nating current induction motors. Vento 
radiation was used throughout the entire 
installation. Fig. gives general view 
the shops they appeared the spring 
1912. 

The engineering department the Del- 
aware Hudson Railroad Co., Mr. Car- 
acristi, consulting engineer, and Mr. Cou- 
tant, chief draftsman, designated the build- 
ings and the heating arrangements. Their 
calculations were carefully checked 
engineering department the Stur- 


tevant Co., which built and erected the 
heating system. The fans, heaters and 
galvanized iron piping were chosen 


conform the standard practice this 
company. 


Ventilation the House Commons. 


reported that committee shortly 
appointed inquire into the system 
ventilation the House Commons Lon- 
don. Members Parliament are now being 
canvassed sign request that effect. 


HEATING APPARATUS THE WATERVLIET SHOPS. 


Size, Heater, Motor, 
Fan, Appara- inches Volume Vento, G.E., 
Sturtevant steel plate tus No. diameter Sq. ft. H.P. 
110 21,000 290 1,904 
Car 160 40,000 199 3,360 
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Modern Vacuum Cleaning Apparatus 


5—Richmond Vacuum Cleaners 

The Richmond Radiator Co., New York, 
which recently purchased the assets 
McCrum-Howell Co., now manufactur- 
ing the complete line Richmond vacuum 
cleaning machines. the plan the 
manufacturers carry stock machines 
suitable for use buildings all kinds 
and sizes, with the result that the Richmond 
line includes over different sizes and 
each distinctive type given herewith. 

The Richmond portable machine oper- 
ated electricity and intended for light 
household service. weighs slightly over 
The complete machine, including 
the centrifugal fan and %-H. motor, 
manufactured the company. This com- 
pany makes large portable machine, 
equipped with motor, direct- 
connected four-stage centrifugal tur- 


bine. This outfit intended for heavy ser- 
vice and can also used stationary 
plant small dwellings making hose 
connection stationary riser, with in- 
lets each floor. 

Direct-connected rotary pump plants are 
made and 2-H. sizes, being in- 
tended for permanent installation 
dences, large and small, and other build- 
ings medium size. these machines 
the vacuum producer two-blade 
tive rotary pump, capable maintaining 
comparatively high vacuum, the same 
time displacing large volume air, 
condition which has been referred 


H.P. DIRECT-CONNECTED ROTARY PUMP. 


ideal one for efficient cleaning. The 


simplicity, compactness and quiet running 
these machines are emphasized the 
makers. The lubrication system auto- 
matic, the oil reservoir containing about 
gals. oil, which distributed the 
pump automatically when the plant 
operation. After passing through the 
pump, the oil separated and returned 
the reservoir that used over and 
over again, thus serving make eco- 
nomical and positive, and capable being 
operated several months without atten- 
tion. 

Another unique feature the self-clean- 
ing dust separator which automatically 
empties the collected dirt into metal 
drawer with outside handle. is, there- 
fore, possible remove the collected dust 
conveniently and without scattering the 
dirt. This dust drawer arranged that 
opens automatically when 
filled, thus breaking the 
vacuum and preventing any 
further cleaning work until 
the drawer has been emp- 
tied. This type machine 
direct-connected, elimin- 
ating all belts and gears. 

The 
driven rotary pump plants 
are made from one sweeper 
capacity and are de- 
signed for heavy service 
large buildings. The 
pumps are the positive 
rotary type, 
maintaining high vacuum, 
the same time displacing 
large volume air. The 
smallest size machine 
motor for one-sweeper ca- 
pacity. These machines are 
also equipped with the auto- 
matic lubrication system, which said 
make unnecessary the services expert 
engineer. 

Two dust-separating tanks are included 
the equipment, the first centrifugal tank 
retaining about 95% the dust, the re- 
mainder being caught the second tank 
containing bag strainer. Both separators 
are the “dry” type, thus eliminating all 
water connections and the possibility 
cloggage mud the pipe lines. This 
type machine also equipped with 
automatic unloading device which par- 
ticularly applicable machines more 
than one-sweeper capacity. This device 
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serves proportion the power consump- 
tion very closely according the work 
being done, that four-sweeper plant, 
for instance, will use about one-fourth the 
current when only one sweeper being 
operated. The machine recommended 
for use school buildings, office buildings, 
where heavy service plants are re- 
quired. 

Steam aspirator plants are made vari- 
ous sizes from one-sweeper capacity 
and have been found exceptionally efficient, 

both steam consumption and con- 
nection with cleaning work. minimum 
steam pressure lbs. required for 
and economical operation. 
unique and important feature this sys- 
tem the automatic steam cut-off device 
which instantly closes the steam valve 
when the operator closes the air inlet valve, 
matter how far away this may be, re- 
sulting power control system which 
the power used the actual 
work done. 

With this system possible main- 
tain vacuum the dust separators and 
through the piping system practically 
expense, that the operators through- 
out the building can attach the hose lines 
and begin cleaning any time during the 


CHAIN-DRIVEN ROTARY PUMP. 


IS 


—_ 


THREE 2-SWEEPER 


ASPIRATOR 
PARALLEL. 


UNITS 


made, the steam turns automatically 
order maintain the desired vacuum. 
six-sweeper machine, for instance, the 
steam would turned approximately 
one-sixth the time with one sweeping 
tool use, one-third the time with two 
tools use, and on. 

cases where plants are required 
from 30, even 50-sweeper capacity, 
several aspirators can connected 
parellel that one will help out the other 
automatically, greater demands are made 
the system. Other advantages men- 
tioned connection with this system are 
the low initial cost, the low operating cost 
and the machine’s simplicity that re- 
quires oiling attention except that 
turning the main steam valve off. 
Either dry wet dust separation can 
used connection with these aspirators. 

Steam and electric-driven reciprocating 
pump plants are also included the Rich- 
mond line, running 
capacity any size required. These 
pumps are the single cylinder, double- 
acting type and are made vertically the 
smaller sizes and horizontally the larger 
sizes. All the pumps have been especi- 
ally designed for vacuum cleaning service, 
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THREE 12-SWEEPER RECIPROCATING PUMP UNITS INSTALLED STORE 
MARSHALL FIELD CO., CHICAGO. 


with large piston areas and comparatively 
short strokes. When electrically operated, 
the machines are either belt chain driven; 
when steam operated, the steam cylinder 
mounted between the air pump and the 
crank shaft, tandem fashion. 

The pumps this type have been found 
capable producing almost complete 
vacuum. operation, the power consump- 
tion automatically reduced the vacuum 
increases. These plants require more at- 
tention with regard bearings, lubrica- 
tion, etc., but are notable for their efficiency 
under heavy, continuous service. 

Dust separators the dry and wet type, 
combination, are generally used with this 
type vacuum producer, although 
possible arrange special separators, such 
those which discharge directly into the 
sewer when these are required. These 
pumps can also equipped with auto- 
matic unloading devices which will reduce 
the power consumption when 
capacity the plant not required. An- 
other efficient method controlling the 
power consumption equip the motors 
steam engines with automatic speed 
devices, which govern the speed 
the pump proportion the demands 
made the system. This has been found 
effective way regulating the power 
consumption every lareg installation. 


Current Heating and Ventilating Literature 

Under this heading published each 
month index the important articles 
the subject heating and ventilation that 
have appeared the columns our contem- 
poraries. Copies any the journals con- 
taining the articles mentioned may obtained 
from HEATING AND VENTILATING MAGA- 
ZINE receipt the stated price. 


The Hygiene Building. Percy 
Marks. before the Inst. San. 
Engrs. Considers site, ventilation, 
lighting and warming, planning, material- 


als, etc. 3500 Plumb. Dec.—Dec. 
ScHOOLS. 


Public School Heating and Ventilating. 
Describes the system public school No. 
46, New York City, example mod- 
ern methods. 3500 Dom. Engng.—Dec. 
14, 1912. 20c. 

Heating and Ventilation Mount Ver- 
non High School. Ira 
trated description the equipment de- 
signed for new building. 3000 Power 
—Dec. 24, 1912. 20c. 


VENTILATION. 

Symposium Ventilation. Two full 
papers and other abstracts papers read 
the Int. Cong. Hygiene and Demog- 
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raphy. Kimball, C-E., Winslaw, 
Henderson and Lee. Discusses 
why should ventilate. 12500 Eng. 
News—Nov. 28, 


New Books. 


Scientific Building Operation, containing 
some fifty articles written building 
managers and owners giving their experi- 
ences renting, management and opera- 
tion, new book published the Pat- 
terson Publishing Co., Chicago. The mate- 
rial was collected and edited Pat- 
terson and William Engel, “Building 
book has been divided 
into sections, covering such headings 
management, renting, accounting and re- 
ports, operation, janitor service, repairs, 
buying supplies, elevators, lighting and in- 
surance. The subject matter calculated 
value architects and owners 
who contemplate building and who desire 
figure out beforehand what their oper- 
ating costs should be. Cloth, 260 pages. 
$2.50 net. May had from the publishers 
through the book department 
HEATING AND VENTILATING MAGAZINE. 


Trade Literature. 


VALVE SPECIALTIES, including press- 
ure regulators and kindred devices applicable 
modern high and low pressure plants, are 
dealt with new catalogue published 
the Foster Engineering Co., Newark, 
This company has the enviable reputation 
being authority the design and manu- 
facture pressure regulating and reducing 
valves and kindred engineering specialties, and 
the extensive line displayed this new cata- 
logue fully keeping with this firm’s 
reputation. explained the catalogue, 
the company now confining its attention 
the construction the spring-and-diaphragm 
type regulator, considers this arrange- 
ment superior the weight-and-lever type. 
The company also announces that admitted 
defects the spring-and-diaphragm types, 
heretofore used, have been entirely over- 
come the company’s latest constructions. 
The catalogue profusely illustrated 
tains price lists, general information, well 
Foster terms, Foster dont’s and order code. 
Size 6x9 in. (standard). Pp. 112. 

THERMOGRADE SYSTEM HEAT REGULATION 
featured new circular matter sent out 
the Thermograde Valve Co., Boston, Mass. 
explained that the Thermograde 
two-pipe steam system adapted vacuum 
low pressure work, operated either 


exhaust steam. employs but one valve, 
the control, operated connection with each 
radiator. The return, autovalve, auto- 
matic, and designed prevent any accu- 
mulation air pressure throughout the ap- 
paratus. 


ENGINEERING For 1913, being the 
twentieth annual edition and containing 1,540 
pages, 4,000 classifications manufactured 
products, together with valuable mailing lists, 
has been published The Crawford Publish- 
ing Co., 537 So. Dearborn Street, Chicago. 
The 1913 edition contains lists jobbers and 
dealers mill, steam, mine, heating and light- 
ing supplies, tools and machinery 
United States; jobbers plumbing, steam 
and gas fitting supplies the United States; 
dealers plumbing, steam and mill supplies 
Canada; manufacturers’ agents, represent- 
ing the mill, steam, mine, plumbing and heat- 
ing trade; alphabetical list manufacturers 
plumbing, heating, lighting, mill, steam and 
mine supplies, together with classified di- 
rectory same; leading architects the 
United States, trade associations and their of- 
ficers, cross index manufactured articles 
classified the directory, etc. The price 
the directory $5.00, delivered prepaid 
express. Size bound leather, 
with thumb index and complete cross index. 


HEATING for February, 1913, 
the periodical the American Radiator Co., 
Chicago, announces plans the company for 
larger output 1913. The company will 
shortly place its new plant Birmingham, 
Ala., operation. the Kansas City plant 
the erection new buildings will increase 
the output that point 100%. Buf- 
falo seven now 
completion will add 35% the output the 
Buffalo branch. Finally, the company push- 
ing completion its largest plant, Bay- 
onne, J., one the main buildings being 
already finished. The policy during 1913, 
announced, will increase the company’s 
facilities large percentage, even 
necessitates the carrying over much sur- 
plus stock. The company also arranging 
enlarge its line Ideal down-draft smoke- 
less boilers, response de- 
mand for this type heater. 


for February, 1913, announces 
that the Joseph Dixon Crucible Co., Jersey 
City, J., sent out the first parcels mailed 
from that city, one being sent President 
Taft and the other George Smith, presi- 
dent the Dixon Company. Each contained 
the Dixon Company’s Chrustmas box 
pencils. 


Bros.’ HEATING SPECIALTIES the 
title conveniently arranged catalogue de- 
tailing some the principal products Jen- 
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White Street, New York. 


Attention called this company’s policy 
valve construction, which margin for 
safety allowed for the expansion and con- 
traction the radiators and piping, well 


possible abuse. counteract this the 
valve bodies are notable for their strength 
substantial trimmings, high grade steam 
metal used their construction and careful 
workmanship. Special attention given 
the Jenkins Bros. standard fractional radiator 
valves for use with street steam systems, at- 
mospheric systems, vacuum return line sys- 
tems and vapor systems. The catalogue also 
contains details the company’s wood wheel 
gate valves, well its line automatic 
impulse check valves and differential check 
valves. Size in. Pp. 32. 

HAMMOND WATER METERS, with capacities 
water per hour ranging from 12,500 
300,000 Ibs., are featured new bulle- 
tin, No. 100, published the manufacturers, 
the Alberger Pump Condenser Co., 140 Ce- 
dar Street, New York. The Hammond meter 
was designed for use under the exacting con- 
ditions found the modern power station, 
making possible obtain accurate records 
the water entering the boilers, and the 
amount condensed water from the engines 
turbines. The company states that the 
metering such water its high 
temperature has been overcome this appa- 
ratus. The Hammond meter furnished 
six sizes, with inlets ranging from 
in. The catalogue contains details 
dimensions well technical description, 
with illustrations, the meter’s operation. 

for February, 1913, published 
the Crane Co., Chicago, contains timely 
plea for technical museums, 
finding wide endorsement, and which would 
particularly interesting connection with 
the heating and ventilating trade. 

STEAM tilting tank type, 
which are now enjoying wide use con- 
nection with the company’s other apparatus, 
are the subject new and elaborate cata- 
logue issued the American Blower Co., 
Detroit, Mich. These traps are made two 
styles, the return type, drain the heating 
coils, automatically returning the condensa- 
tion the boiler; and the separating type, 
hold the steam check and deliver the con- 
densation feed water heater, receiver, at- 
mosphere, etc. addition illustrations 
the company’s numerous styles this trap 
many typical installations are shown, accom- 
panied detailed instructions for their in- 
stallation. Under Section the catalogue 


contains additional typical installations and 
commendatory letters testifying the trap’s 
Size 


efficiency operation. 


Pp. 56. 
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THE LARGEST BANK and OFFICE BUILDING 
THE WORLD 


EQUIPPED 
THE MONASH NOISELESS SYSTEM VACUUM HEATING 
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THE CONTINENTAL and COMMERCIAL NATIONAL BANK BUILDING CHICAGO 
Hanley Casey Co., Heating and Ventilating Contractors, Chicago 


BURNHAM CO., Architects, Chicago, through their Board Consulting 
Engineers and the Investigating Committee appointed the Bank, adopted the 
MONASH NOISELESS SYSTEM VACUUM HEATING for the CONTINEN- 
TAL COMMERCIAL NATIONAL BANK BUILDING, which covers entire 
city the largest building its type under one roof the world. 


New York MONASH-YOUNKER 


121 42nd St. 1420 Jackson Blvd. 


Please mention THE HEATING AND VENTILATING MAGAZINE when you 
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